not begin until 1749 when Thomas Lawrence, physician and intimate friend o f Dr Johnson, was the lecturer, and the first sermon was preached in that same year.
According to the Visitations of London, 1634, one Henry Croone, merchant, was living in Candlewick Street W ard at that time (2); it was here that his second son and fourth child, William, was born on 15 September 1633. W hether Henry Croone, merchant, is one and the same as the 'Cozen Croone', vintner o f the King's Head in Cheapside, o f w hom Flora Masson writes in her biography o f Boyle (3), and through w hom she makes out Robert Boyle and William Croone to be cousins, there may be reason to doubt, since, in support o f her theory, she becomes confused about the site o f the various taverns o f the same name. The theory is an interesting one and one to which a certain hkeness between the portrait o f Croone by Mary Beale in the Royal College o f Physicians, and that o f Boyle by Kerseboom in the Royal Society, lends support. Indeed, Croone might well have written, as did Boyle in The Christian Virtuoso: 'I perceive that your friends think it very strange that I w hom they are pleased to look upon as a diligent cultivater o f experimental philosophy, should be a concerned embracer o f the Christian religion; . . . I shall endeavour to make them think it at least less strange that a great esteem o f experience, and high veneration for religion, should be compatible in the same person.' For there is a sense in which the Croonian Lectures and Sermon bespeak that compatibility.
At the age o f nine Croone entered Merchant Taylors' School where he remained for five years until on the 13 May 1647 he was admitted a pensioner o f Emmanuel College, Cambridge. After taking his degree in 1650, he was elected to a fellowship in Emmanuel. In 1659, at the age o f 26, Croone was appointed Professor o f Rhetoric in Gresham College, London, at a salary o f ^5 0 a year (4). He was required to lecture for an hour every Monday, Wednesday and Friday, between ten and eleven in the morning. The lecture was in Latin, 'w ith a brief Recapitulation for one Quarter o f an H our in the English . . . For the greater Comehness and Order, the Readers were obliged at their Lectures to appear with such Hoods and Habits as are proper to their Academical Degree' (4a). His colleagues at that time were Lawrence Rooke, Professor o f Geometry, Christopher W ren, Professor o f Astronomy, W illiam Petty, Professor o f Music, and Jonathan Goddard, Professor o f Physic. The appointments o f Croone as Professor in Rhetoric and Petty in Music were clearly not carrying out the intentions o f the Founder. Had Croone a friend at court like John Graunt who supported Petty, or were the City Fathers showing their interest in the new philosophy? In such company it was natural that Croone was drawn into the circle out o f whose meetings grew the Royal Society. His colleagues evidently knew o f his active interest in experiments as at their first meeting when they constituted themselves a regular body, Croone, though absent, was 'named register' and his first duty was to find 'some discreet person skilled in shorthand writing to act as amanuensis' (5) and later with M r Rooke to consider 'the particulars o f the meetings till that time' (6). Presumably they had the duty o f planning the Society's programme at its early meetings. W hen the Society received its Charter in 1662 Croone became one o f the first Fellows and later he often served on Council. His post o f 'register' was then taken over by D r Wilkins and M r Oldenburg who became joint secretaries. The pages o f Birch show how carefully Croone carried out his duties, and during his term o f office as 'register' he was constantly in request to make experiments. In 1662 he was created 'Doctor o f Physic' by royal mandate at Cambridge.
W hen the Society suspended its meetings in June 1665 on account o f the plague, most o f the Fellows retired to the country. Croone took the oppor tunity to visit France, where at Montpellier he met the young Danish anatomist, Nicolaus Steno, John R ay and other learned men. Meetings were resumed in February but Croone did not return until June when he reported his correspondence with Steno. In September the Society had to meet in Arundel House as the Royal Exchange had been destroyed in the Great Fire and Gresham College had been used 'to supply the want o f shops for the inhabitants o f the Exchange and to be a place for merchants to meet in. The City made use o f it for the Court and Chamber and for other public uses' (7). This meant that Croone could not dehver the lectures at Gresham College and it is doubtful if he ever resumed them, as the Exchange was not rebuilt until 1670 in which year Croone resigned his professorship on his marriage with Mary, daughter o f Alderman John Lorymer o f London, the professor ships being celibate appointments. In August Croone had been appointed by the Barber-Surgeons' Company to be their anatomical lecturer on the muscles, in succession to Sir Charles Scarburgh, an appointment which he held until his death. In the same month he was admitted to Gray's Inn.
Croone evidently had a considerable medical practice in the City o f London but he had to wait twelve years after his admission as a candidate until he was elected a Fellow o f the College o f Physicians on 29 July 1675. This may have been due in part to the dislocation caused by the plague and the fire, and the need for the College to obtain new premises. Very little is known o f Croone's medical practice or the part he played in the affairs o f the College. He was Censor in 1679, and in 1680 there is a cryptic reference in Birch: 'The president moved that there might be an anatomical com mittee: to which Dr. Croune objected the college o f physicians' (8). How ever, it was resolved to appoint a committee, though nothing more is heard o f it.
Until his death Croone remained one o f the most active o f the early Fellows o f the Society. Like Robert Boyle, he touched upon many fields, not all o f which bore fruit, but his contributions to knowledge were con siderable and they have not hitherto been appraised in the light o f what is now known o f the history o f science in the seventeenth century. As a physician and a lecturer at Gresham College and at Surgeon's Hall, Croone's primary interest was in living structures and processes. His reports to the Royal Society deal with such varied subjects as respiration, the circula tion o f the blood, blood transfusions, skin grafting, muscular action and embryology. But in addition Croone was an experimental physicist and his most significant discovery was that water has a maximum density above its freezing point. He investigated inter alia, the compressibility and density o f air, the freezing o f salt water, the breaking o f wires, and phosphorescence. He had his own hypothesis o f motion which was registered and compared with those o f W ren and Huygens. Croone saw nature as a whole and he was often trying to apply his physical experience to the better understanding o f living processes and there he was breaking fresh ground.
The majority o f the entries in Birch relating to Croone have an experi mental turn. On 4 September 1661 Croone was asked (9) to procure for the next meeting a glass syphon w ith the 'end nipt up, in order to try the compression o f air with quicksilver' . . . the device being identical with that which Boyle used in 1662 to establish the reciprocal volume/pressure relation o f gases. At the next session held on 11 September (10) Croone's close association with Boyle in Boyle's classic studies o f aerial physics is clearly established:
Mr. C roune produced two experiments, one o f the compression o f the air with quicksilver in a crooked tube o f glass, the nipt end o f which broke . . . Mr. B oyle gave an account o f his having made the former o f these experiments by compressing twelve inches o f air to three inches w ith about an hundred inches o f quicksilver. Boyle's celebrated Defense . . . against Franciscus Linus was not presented to the Society for publication until 23 July 1662 (11), while R obert Hooke's account o f the rarification o f air was read and ordered to be registered on 10 December 1662 (12).
The wide range o f Croone's physiological interests must have aroused great interest among the other Fellows. O n 15 January 1662 'M r Croune read an account o f the weight o f a live carp, in and out o f the water; and o f its weight when dead' (13). Croone then proceeded to give a full account o f the carp's 'vivisection' in which he makes an astute physiological observa tion: 'The heart was taken out', he records, 'and cut into many pieces, every piece contracted and dilated itself almost £ o f an hour.' This must be one o f the earliest recorded instances o f the continued beat o f isolated cardiac muscles. On 29 April 1663 he reported that French wine placed in the stomach removed from a recently executed criminal became transuded through the pores o f the stomach slowly but more rapidly through the duodenum and ileum. Dr Croune 'was desired to repeat the experim ent. . . upon the Ventricle o f a live dog' (14).
Embryology was one o f Croone's continuing interests. 'On 4 June 1662 Mr. Croune presented two embryos o f puppy-dogs, which he had kept eight days, and were put in spirit o f wine in a glass-vial sealed hermetically' (15).
Cole (16) Mr. Croune suggested an experiment o f keeping a new cast puppy in warm milk to see how long it would live so without air. He was desired to be curator o f this experiment.
On 22 February 1672 the Society received from Signor Malpighi a discourse on the chick embryo before and after incubation, which was forthwith ordered to be printed (at the expense o f the Society) (18). At the next meeting, 29 February, Croone stated he had found 'the rudiments o f the chick in the egg before incubation' (19), and on 14 March read the first part o f his paper, De formatione pulli in ovo, the full Latin text o f which is given by Birch (20) . W e need not here be concerned with the question o f priority o f discovery for, as in the case o f muscular contraction, there were many authors at work on the developing chick egg-Croone being the first o f the Royal Society group to do so. The importance o f Croone's paper lies in the fact, pointed out by Cole (21), that it is the 'first reasoned attempt, based on observation and illustration, to establish the corporeal existence o f pre formed foetus in the unincubated egg'. Croone, like many later preforma-2 1 5 tionists, fancied that he saw the preformed foetus in miniature in the first days o f embryonic development.
Blood transfusion was another o f Croone's interests and Pepys records a conversation with him in November 1662 (22): 'Dr. Croone told me, that, at the meeting at Gresham College tonight, which, it seems, they now have every Wednesday again, there was a pretty experiment o f the blood o f one dogg let out, till he died, into the body o f another on one side, while all his own run out on the other side. The first died upon the place, and the other very well, and likely to do well. This did give occasion to many pretty wishes, as o f the blood o f a Quaker to be let into an Archbishop, and such like: but, as Dr. Croone says, may, if it takes, be o f mighty use to man's health, for the amending o f bad blood by borrowing from a better body.'
Croone's studies o f muscular action were his most important contributions to physiology and his work in that field continued throughout his working life. In the seventeenth century prior to Croone there was little advance upon the idea o f Erasistratus, that a muscle contracted by the inflow o f spirits which caused it to swell and shorten. Descartes in his Traiti Vhomme had simply described mechanisms by which the Erasistratean theory might be made to work. Croone retained the idea o f contraction by swelling. This concept was given support by his experiment o f 1661, performed before the Royal Society, o f raising a weight attached to a bladder by filling the bladder with water thus causing it to swell and shorten. However, Croone abandoned the idea that the swelling was caused by the inflow o f spirits, since he felt that to talk o f spirits was to speak o f things which cannot be seen in dissections. He attributed the cause o f swelling to an interaction between the juice o f the nerves (for he could see that the nerves were visibly moist) and the blood, whose presence he could also demonstrate in the muscle by dissections. Croone thought that the nerve impulse was o f the nature o f a shock wave originated in the brain and transmitted mechanically and instantaneously along the nerve so as to push out small drops o f nerve juice from the nerve endings in the muscle, ju st as when the piston o f a syringe is pushed in very lightly, liquid at once spurts out'. These drops o f nerve juice then enter into a chemical reaction w ith the blood. This reaction produces an effervescence which causes the interior o f the muscle to swell and the whole muscle to shorten. The idea o f a chemical reaction and effervescence in muscular contraction was in tune with the iatrochemical ideas o f Sylvius and van Helmont.
Croone outlined his theory in his D ratione mo 1664). In 1665 when Croone met the Danish anatomist Nicolaus Steno at Montpellier he discussed with him the problem o f muscular contraction. Steno seems to have been sceptical o f Croone's theory for two reasons: (i) that while the theory was not inherently improbable they really did not know anything about the fluids contained within muscles, (2) that Jan Swammerdam with whom Steno had been working at Leyden and in Paris had demonstrated experimentally that muscles do not swell during con traction. In 1675 Croone modified his theory to try to find a mechanism which would produce contraction without swelling. To accomplish this he suggested that instead o f the whole muscle's forming one large bladder each individual muscle fibre forms a series o f very minute bladders. These, he thought, could change their shape by swelling without altering the overall volume o f the muscle. A very similar theory was put forward by Alfonso Borelli in his De motu animalium. Borelli's theory o f muscular contraction is so similar to that o f Croone as to make it probable that Borelli had read Croone's book o f 1664 and had attempted to modify Croone's theory for the same reason as Croone himself, namely, to account for the fact that muscles do not swell in contraction. It is evident that Croone's theory o f muscular contraction is not only interesting and even prophetic in itself, but was o f widespread influence in the seventeenth century.* Croone's studies included comparative anatomy and on 11 February 1675 (23) mander which vomited forth a certain stuff to put out the fire into which it was cast (25). This was confirmed by both Boyle and W illughby and later in a letter from Steno. He was on the Trades Committee o f the Society and he reported on hat-making and on a new form o f chariot which he had seen in France.
Meteorology was another o f Croone's activities. Sir Thomas Molyneux in a letter to his brother in 1683 speaks o f 'Dr. W . Croone and Dr. F. Slare, both extraordinarily civil and ingenious men; the first a very exact observer o f the weather in whose study I saw several theremometers, hugroscopes and baruscopes'. The barometer was a favourite subject o f discussion at the meetings in which Hooke and Croone took part. O n a number o f occasions there was disagreement between them and it is evident from the ejaculatory entries in Hooke's Diary that they differed on other matters too. At the time o f the Presidential election in 1677 Hooke wrote 'Croon fals, a Bronkerian' . . . 'Croon in a great H uff' (26). Hooke usually had the better case until it came to Croone's discovery o f the maximum density o f water. O n 6 Feb ruary 1684 Birch records (27):
Dr. Croune said, that he observed water, which he had put into a bolt-head, to rise higher before there was any thing o f freezing in it.
Mr. Hooke attributed the rising o f the water in the neck o f the bolt-head to the shrinking o f the glass.
Dr. Croune said, that the glass had been long in the cold before, and that the water rose immediately.
On 27 February 1684 (28), D r Croone delivered in an account o f his experi ments made on the dilatation o f water before it becomes ice, which was read and ordered to be registered. It is printed in full in Birch's History. Croone had carried out four careful experiments to meet the points which Hooke had raised and had clearly established his case. He certainly had a flair for experimenting and was an accurate observer. Croone attended a meeting o f Council for the last time on 16 July. O n 20 September (29) he sent 'the muscle o f a man to be shut in a great receiver in vacuo, with a gage to know what quantity o f air would be produced by the said muscle'. He died on 12 October, and was buried in St Mildred's Church in the Poultry in a vault o f the Lorymer family. His death at the early age o f 51 was due to a fever.
John Scott, Canon o f Windsor, in his funeral sermon on Croone (30) praised his devoted service as a physician to rich and poor alike and his wide knowledge o f medicine and anatomy. He described him as 'little in person but very lively and active and remarkably diligent in his inquiries after knowledge . . . a general scholar, an accurate linguist, an acute mathe matician and a profound philosopher . . . He contented not himself with a slight and cursory view o f the several parts o f knowledge, but took a full prospect o f them all'. Croone had been a constant attendant at meetings o f the Royal Society for twenty-five years and none o f the early Fellows did more to enliven their discussions, thanks to the omniverous curiosity o f his widely ranging mind. It is fitting that his name should be commemorated in an annual lecture and perhaps some Croonian Lecturer in the future may be tempted to do justice to Croone's pioneer work in physiology.
